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| Abstract Pa

. <
¢ . .

Th}'ee related studief were conducted to exam}ne the effects of

varidtions in procedures used for curriculum-baséd assessment of. reading e

proficiency. The first study addressed the question of "the influence

of sample duratfon on the concurrent validity of the measure. The second

Ve
stu,d_vJaddressed the question of the influence of sa:'mple dr:_lration on the N
! level, slope, and variability of performance ovexz repeated measurements.
The third study was designed to examine the effect Fhat wvarving the size of
T the fool f‘r;Jm which items are drawh has on slope and variability of ®
pe:fo?mance &n the measure.’ . ‘ ;
The r.esults of the th;:ae studies‘.provided ‘e}/idence that sample dura-
tion is an important consideration in curriculum-based measurement, because L J
‘ o'f its probéb;te impact on variability and slope. . Increasing sample duration J
. : from 30 secowds to a thre/e minute sample red‘uced day-to-dav variability in o
. performance and resulted ir{ a more rapid increase in student performance., ]
, The r;sults with respect to sampling from:domains of differi‘ng sizes in-
t , dicated that measurement sample's‘ dra'yn .irom snal.ler don;ains are more sensi-
/ #ive tb variations 'in instruction, but somewhat more variable. The optimum . .
daily measurement procgdure would seem to involve sampling from a poel of
stimulus items well‘beyond that defined by the short-term objectives, . but
not in exc‘:ess of an annual goal. . ' ®
;
. | . )
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| . " Effects of Varying Item Domain and Sample Duration on Technical
@ y .
. Characteristics of Daily Measures in Reading .
( As the limitations of stapndardized testing for use.in instructignal
® . -~ programming become clearet, interest has increased in using routine measure-

. . v L
ment of student performance on curriculum cbjectives as the basis for im-

2

proving educational decisions (Jenkips, Deno, & Mirkia, 1980; Lovitt,

3 . ’ '
:1977; Popham, 1980). Evidence has begun to accumulate that, indeed, in-
. structional effectiveness can be increased ?y having teachers measure

. y ]
student performance and use those ‘data to set goal.and evaluate changes

. Y .
in methods and.materials (Bohannon, 1975; 'Crutcher &‘ﬁofmeister, 1972;

. -
Frumess, 1973; Lovitt, Schaff, SpSayre, 1970; Mirkin & Deno,xl979; Mirkin,
‘Deno, Tindal, & Kuehnle, 1980). :
- . The logical and empirical argumensﬁﬂﬁor increased emphasis on using
o - ‘ e e ,
frequent measurement of student performance on curriculum objectives hds
) been accompanied by the concurrent devélopment of training matetials, designed
) to teach teachers how to do such measurement (Deno & Mirkin, 1977:/ Howell,
) . -
/
Kaplan, & O'Connell, 1979; White & Faring, 1974). Further, a substantial
'S ' ) ’ . ;_/ /
number of demonstration projects have been funded that include as a maior
) 'Y rd
compgnent the use of “curriculum-based daily meagurement (NalLDA®P, 197¢:
o ’ '
g NalDAP, 1978; PDAS, 1980).
. ' Ve
. As momentum gathers for using curriculum-based assegsment to make
R ] ‘ '

4

instructiénal programming decisions, concern increases for precisely

-
. -

how to do such measurement. In contrast to standardized testing where

test I'tems and procedures are made available to the consumer, curriculum-

. .
based testing requires the teacher to create continuously the test

s

R !
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materials and procedufes for use with individual st%Sents. While the

P " !
techpnical chdracteristicg_of many commercially nubl{siéd standardized

.

b

tests are known, little is known regarding the“technicalscharacteristics
)

' b I3 ! (3 I3 L3 N ~
of curriculum-based testidg. Since variation in test procédures hPs a . 2

significant bearing'on the reliability and validity of standardized

3

tests, we should examine the effects of variations in nrotedures for
3 A *

\ . .
measuring student performance on curriculum objectives. .

- . ) . .
- The purpose of this paper is to report on three reltated studies con- ’

- '

.

.
ducted to examine the effects of variations in procedures for curriculum=- .

based Assess#ent of teading proficiency. The first study addressed the .
] . T, .
question of the influenceé of sample duration on the .concurrent validity

-~

of the measure.

, .

The second study addressed the questién of the influence.-

of sample‘dﬁration on the level, slope, and variability of perforﬁancé over

- .

repeated measurements. The third study was designed to examine the effect ¢
Lhat varying the size of the pool from-which ite@s are drawn has on slope. ’
aﬂd variabilit§ of perfo;mance on ‘the measure. o o et

X ) o

, . - . )

S Research has demonstrated th;t one minute word recognitien measures ) ’ ®
correlate highly with reading coﬁgrepens;on measures as.well as with ‘
standardized r;ading tests (Deno, Mirkin, Chiang,'&\LOwry, f°805. A -
simple Yord recognition test;‘therefore, appearé,fo be a Va%}d'iﬁdex of ) ®

A ’ -
a student's reading proficiency. Given its ease of administration and the

1
availabilitv of alternate forms, a simple word recognition® measure might

! .
v <

be 5mployed.as a measure for moﬁitoring“ -reading progress.’ ®

N
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. N Several issues related to the parameters of test construction need

' . to be addressed, howeyer. Variations in measurement procedu’res, such as

«

- shortéhing test duration, intrease test efficiency and “rendér a word recog-
. Rt

nition test more practical as a formative evaluation\‘measu’e., At the same

L 4 ) ) ,
. . time, variations in measurement procedures can affect a.test's technical
N -~ . —

-

’ 2

adequacy.
Studv T was designed ta examine how the duration of a cu;riéulum‘—basec‘i
o ., 'test sample -aff('ects two dimensions’ of. a measure's technical adequacy,
specifically: (a) concurrent validity, and (b) ‘variability of &erformance.
Method- N
Subjgéts. Twenty=-seven '(M=l7', F=10) stydents were randomly selected
’from‘ gradéé 1-6 in two Minneapblis public elementary schools. Im addition,
18'(M=l3; I-“=5) students were recruited from the learning disability resource

° tho C )
programs in those two schools. ‘

.

Materials. Five curriculum-based' measures (Words in Isolation, Words

+ a .
in Context, Oral-Read_ing, Cloze Comprehension, and Word Meaning) whose cri-
® . terion validity had already been determined were employed. To be included,

/- a measure had to have potential for routine use by classroom teachers.

3
The Words in Isolation measure consisted of four alternate forms

.

® of randoml_y selected word3, from the Core List of 5,167 words listed in

v »

~ Basic Elementary Reading;Vocabulary - R Series (Harris & Jacobson, 1972).

Two lists were samples ‘frc')m each of Pre-Primer through third grade levels

® . and two lists we’re‘samples from Pre-Primer through sixth grade. Words

-

were included on the word lists only if they had a frequencyv index of

4

\  more than 10 .pet million wordg in the Teacher's Word Book of 10,000 Vords

[y 5

® ) : (Thorndike & Lorge, 1944).

»
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The Words in Context measure consisted of passages of anproximately

600 wordslselected from the beginning, the}nfddle, and the latter parts of
books for three different Ggsal reading seriesr Allyn-chon, Ginn 720, and
Houghton-Mifflin. Two passages eampled from sixth grade books and t@o

sampled from third grade books.i dords-were typed with é&ery fifth wo}d . -
underlined in each passage (see Appéndix B in Deno et al., 1987)., The

readihg levels for these pagsages were computed using the Fry Readability

Index formula (Fry, 1968), and each passage was at the appropriate difficulty
» -~ -

leveit, either third or sixth grade.

. s

The Oral Reading measure included Your passages of 300 words eacﬂ.

These were selected from the basal readers and typed on sheets of paper

< » N

(see Appeni§x C in Deno et al., 1980). The reading levels for the passages

were ‘againZomputed using the Fry Readability Index formula (Fry, 1968) and

each was at the appropriaté levei.

ELITYY -

The Cloze measure was developed from four additional passages of
300 words each that were selected from the same basal readers. The first 5.
and last sentence in each passage was left intaet, but every tenth word '.'

was deleted from all- other sentences in the passage. The passages were

then typed with five-space blanks in place of the deleted wprds (see Appendix

D in Deno et al., 1980).

A

The Word Meaning measures involved the use of three passages consisting

of 300 words each that were selected from the same basal readers. Every

fifth word of the passage that was clearly definable and not a function r . @
/
word (i.e., an article, preposition, proper noun) was underlined (see

Appendix E in Deno et al., 1980). i .
! ’ )
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Procedure. The five measures were individually administered in one
segsion. Each subjgé{ was taken to a quiet room by alos§chometriciaa ;%0'
had been trained to administer and §Eore these measuges.. Each student was
given the measures in.the following order: Words 4in Isolation, Words ié
Context, Oral Reading, Cloze, WOra Meaning. The student; completed two
30—sec9nd_and:two ég;secona tesgs on parallel forms for each of the word

recognition measures. For the Cloze measure, each test was two minutes.

. ~ .
The Words in Isolaticn test .instructions were read verbatim to the

Eubjegt: :
Here is a word list that I want ‘Yyou to' read. When I tell .you .
to start, you can'read across the page. Use the cardboard
to -help you keep your place. Please read as fast and accurately
as you can. If you get stuck on any of the words, move on to
the next one. I will tell you when to stop reading. Are there
any questions? Ready?: Begin.( .

Then _the word list was given to the child and the stopﬁatch was trig-
gered for the appropriate duration. A psychometrician marked whether each
. . ' ‘

word was correctly read on a followralong sheet that was identical 'to the

~
-

word list itself. lgztﬁe child failed to respond after an interval of
approximately six seconds, thdé psychometrician urged the child to move

on to the next word. Immediately following the timing of the first word
list, the remaining lists were administered consecutively. Responses had
’

to be completéﬂy accurate to be scored as correct.

The procedures for Words in Context were similar to those used for
<

Words in Isolatidm.  The following instructions were read to the child:

I am going to show you a story that has underlined words in

it. rSay the underlined words as quickly and accurately as you

can.! Start at the top of the page and try not to skip any words.

If you do not know a word, try the next word. Here is a card-

board strip that you ¢an use to help you keep your place.

Remembetr to do the best that you can, and I will tell you when

the time is up. Are you ready? Here is the story. Begin. .
| .
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*The four 1lists were, given one after the other, egch for the appropriate

sample duration. Words had to be read accurately to be scored as correct,

.

The Oral Reading'passages were .read during consecutive timings after

.

the following instructions were given:

Now I am going to give vou a story that I would dike you to
read aloud to me. Do your best and go on readi¥®'if vou get
*© stuck on a word. " I'll let you know when to start and stop.
Do you have any questions? Remember to do your best, but do . .
not take a lot of time on hard wotds. Here's the story. \
‘Ready? Begin,

-

Omissions, insertions, spubstitutions, and ‘mispronunciations all were tallied

(’, . ) ‘ . )

. . . )
The Cloze passages were then administered. A sample passage was

as errors.

included at the beginning of the\first cloze passage to ensure that subjects

‘
understood the task. The test instructions were: o

I'm going to give you a story that has some words missing in it.
You are to try to read the story and fill in the bldnks of the
missing words. "’ Let's read the first sentence together. [Sentence
read with subject.] Now read algud the next sentence and _trv to
fill in the blank of the missing word. [Subiect reads sentence.]
It is not easy to guess what the missing word could be, but do

\

the best you can. If you cannot put a word into the blank, move
on to the next blank and try to work quicklv. Aze you ready to
begin? Begin. -

‘Synonyms of the deleted words were considered correct.
' .
The instructions.for the Word Meaning measure were:

I am going to show you a story that has underlined words in it. N
Tell me the meaning .of the underlined words. Try to do your

best and work quickly. 1If you do not know the meZning of a

word, skip it, and go on to the next word. You can use the

cardboard strip again to help you keep your place. Remember

to do your best, and I will tell you‘when the time'is up.

Are you ready? Here is the story. Loqk at the first line

and tell me the meaning of the underlined words;j Begin.

’ ”
Psvchometricians had been trained on the types of responsés that were

©

- -

acceptable. Decisions were made regarding the correctness of each response

immediately after the response was given. : \\\ . ‘
. . R IR
i

: Li



Results

Concurrent validity. For purposes of analysis, a mean score-was

ra

’ -

computed using the pairs of 30-second and 60-second scores for each student-

b

The data, then, consisted of: 12 word recognition scores (2 lev

4

test times X'3 types of word recognition), one cloze score, and one word

meaning score. The descriptive data for. these scores,-including group

means and standard deviationms,.appear in Table 1. -

. .

Insert Table 1 about here

——— —— ————— —

+' The 14 scores for each student were then intercorrelated. Tables
2, 3, and‘é contain the correlation matrices for the 14 variables from

thq resource, regular, and combined groups, respectively. .The median

’

correlation for the.combined groups-between the 30-second and 60-second

’ <

samples was .92, with a range of .83 to .97. The medjan correlation
between the 30-second sample and the Cloze measure was .86, with a range of -

.76 to .86; the median correlation between the short sample and Word

.
Meaning was .61, ranging from .49 to .71. All correlations

v AN N
‘tically significant {p < .001).

Insert Tablés 2-4 ahout here

—_—— e —————— ———

-

Variability. A standard deviation was calculated for the group

were statis-

.

isores on each 30-second and 60-second measure (see Table 1). These
H

4
standard deviations were then averaged_ across the 30-second measures and

N »

’

N

across the 60-seqgond measures.. The mean standard deviation for the

-

30-second samples was 14.12; the mean standard deviation for the 60-second
: A

lls X 2



samples was 27.60. The discrepancy between these average values was sub- Py

’ .
jected to a correlated t test, which revealed a sewtistically significant
. e * . R ‘\‘ )
differenge (p < .001). - " . ~

Dlscussmn
The 30-second and 60-second sanples consistently co¢rrelated very
’ ) ' highly with each other$ Thg 30-second samples and- the gading co_mprehens‘ﬁ.
’ );e"sts 'alsorcorr"elated significantiy and always similgrl}; to the way that
-, ) the 60-second samples a&d“reading cqomprehension measures correlatefi. * This
s:udy, th‘ex'efore', >direct1y demonstrates the&oncurr;{pt validity among

. 30-second and 60-second samples of word recognition gsures ard reading

comprehen®ion measures. Additionally, becagse the 66-second word .rée
measg;és_employed in this study had _previousliy demonstrated con'sistentl‘y
.high correlations ;.vith stanéiardized reading tests (Deno ‘et"al., 19%0),
~SEud§' 1 ‘directly establiisl'ues concurrent ve;lidity among 50-second wor;j

recognitiaon measures and standardized reading tests. Mso, the lower average

-

standard deviation for the 30-second San’(plES as compared to the 60-second

\ C o
; samples indicates that these shorter tests result in reduced variability
>0 ¢ - . .

- . ,and improved reliability., This demonstrates that shorter durations may .
- improve the technical adequaC}-’ of simpie, direct measures. On the bésis
oS the results of Study I, therefore, one can conc}ude that t);}e 30-second ' ”
duration samples, which are logistically more fe ible forms o? the word a
recognition tests, are as valid and reliable indices of reading proficiency

! c @
] ‘

as the 60-second samples. . ’

\ . STUDY -11 :
- . » Y

Employing group data, Study I cgnfimed two dimensfons of the

. A . N
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_variability is important, because .as
- .

9

te;hnigai adeduacy of 30-second word recognition tests by demonﬁfrating
their¥concurrent validitf with 6Qfsecond word recognition and reading
comprehension measures and by revealingithat, across groups: they result
in reduced variability. Unfortunately, measurement éheory (Kelley, 1927;
.Nunna'lly, 1959) warns ¢ tgppareﬁtly adequate technical data may have

limited applicability to- individual assessment. The standard error of -
¢ N k4 . -

the group performance may substantially reduce the relevance of group

A .

technical data in fhe ijjéﬁpretation of individual scores. Therefore,

in examining the technieal adequacy of formative measurement instruments

that are employed to test individual performance oniy, it is important

to investigate measuregent‘issues that directly relate to the reliability

and validity of time geries data.- . 1

[

One characteristic of technfcally adequate time-series measurement
instruments is that they result in lct variability in the data. Reduced

ariability between data‘ggin;s

- .

decreages, the ‘reliability of the measure increasés, the gelative ef fec-

’
tive f different phases in formative evaluation is more easfly and
qsickly détermineq, and any one data'point provides more information about

a student's true score.
L

\ As one judges the technical adequacy of a ‘measurement format by
. .
investigating its influence on the variability in the data, one must a
. ” , ‘

simultaheously examine that format;i/ggfect on the level and slope of
a student's perfo%manqs. In fact, evidence suggests that characteristics

of thre measurement procedure itself may got only influence the variability

. -
of the data but also affect* rate and trend of a student's performance

»

_(Ayllon, CarBer, & Pisor, 1976).

T
[
[SEN

\

-



As in Study I, the purpose of this experiment was to examine the

~

influence of variations in sample duration on the technical adequacy of
t
a simple word recognition measure. In"contrast to the first study, how-

- ®
»

ever, Study II assessed techn{cal adequacy by employing a'single case ex-
[ ’ .

perimental design, simultaneously examining the relationship among duration

of measurement sample and the level, slope, and variability of time series

L

data. < .

Method

-

Subjects and setting. Thé students who served as subjects in the

»

study had been designated as reading ''seriowsly" below their teachers'’
. p
expectations during a Title I needs assessment. As a result they were <

~

énrolled in a Title I reading room program that provided dgily, supplementary
. !

-

help to students ‘in }heir regular classroom basal readers. This program
serviced ;ppgoximately 40% of the kindergarten through third grade student
body of an inner city midwestern metropolitan school.

The study included two children v;ho were se#cted bechuse of\their ‘
consistent school attendance and hecause of their similarity to each other. i

These two second gfade, eight-year-old girls shared a classroom; thev were
!

grouped together in level five of the Ginn 720 readers; both ,worked on the

same phonics categories within the Title I reading program; and, over a

five-week interval, both consistently scored within five -words of each®
other on*weekly, one-minute samples of the number of correct consonant-

vowel-consonant patterned sords read from fladhcards. ]

*

Procedure. The experimental questions were examined through the use

- L )

of a combined multiple baseline across subjects and reversal design (Hérsen

& Barlow, 1976), consi&ting of four experimental phases: Phase A, a daily
4

.
N

’ ° . ‘
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"sgmplg; Phase C, return to a dailv 30-second measurement sample; and RN

. '1ncorn¢ct and recorded the scores on a form provided by the experimenter.
o - ' . -

- ) : - 11

4} N

30—secon%§péasuremeng sample: Phase B, a daily three-minute measurement

ﬁﬁ%selb,lrenurn to a daily three-minute sample.

Student 1 began .Phase A; after six davs, this student entered Phase B

% .

and Student 2 simultaneously began Phase A. Similarly, phases were allowed

to rur five to nine days+before the students progressed to their next
v . -

. '
phases. Iibgougsout the experiment, the dependent data were .the number of
o .
correctly read consonant-vowel-consonant patterned words per minute and .

the number of incorrectly read consonant-vowel-consonant patterned words

per @fnute. "The Title I reading teacher individually collected the data

at the end of the students' stlandard 2N-minute instructional session.
& . - .

13
'

With & stopwatch and a shuffled“3x5 inch deck of consonant-vowel-consonant

. )

patterned®word cards, she exposed each card for a maximum of two seconds to

the ézudent and—theﬁ placed the card into a correct or incorrect pile.

When the allotted time expired, the teacher counted words correct and words

Ré&ults ) .
, i i
Level of student performance. The dependent data-for both students

are shovn in Fipure 1. An analysis of this sraph reveals that the median

b ]

4

level]performance’of words correct was consistently higher in the 30-second

prefentations than in the three-minute presentations. Dgspite this superior
ieyel'of perfor&aqce, however, in three out of ghe four 30—sé;oﬁd phases,>
the trends are flat, while the trends in all four three-minute phases are’
acceleratiqg.L éhe consistently higher median performances in the 30N-second
1pHases appearftg be related to the initia; step down with each introdpatiop

of a three-minute phase.

'
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Insert Figure 1 about here
Variabilitv. The variabil‘ity of each phase was summarized in two‘
di}ferent .wavs.‘ F‘irst, the total boynce (Pennvpacker, Koenig, 4 Lindsley, o
. )
) 1872) was’calc\ulated. Total bounce (TB) is the distance between the line
’ parallel to the t‘:‘end 1ir{e ;;assing through ‘the‘frequency dot farthest above
. the trend line aﬁd the line parallel to the trend line passing thr'ough the~ o
frequency do-tﬁfartﬁest 'below the trend line. The solid and dotted lines
inl Fi_gure‘Z display the TB f each phase of' the experiment: Table 5 presents
. " the TB scores for each phase as well as the average of the 30-second and ‘ L
three-minute phases and the grand average of all 30-second phasesi, and of
_all three—minutelphas‘es. . ‘
--------------- prmmm i L. L
Insert Figure 2 and Table 5 about here s ’
The second method employed to summarize variability was the standard’ l
: : s h) . @
‘ error of the estimate (SEE) of the trend line. This SEE is calculated for
¥ each phase by taking the square root of the average of the squared de\{iations
of each poi'n; from t'he trend line, which was determined using the split- )
] o median solution (White, 1971). Table 5 presents the SEE for each phase e
’ and‘for the ‘average of 30-second and three-minute phases for each student
and the‘grand average of.all 30-second_phases and of all three-minute
. (phases. , \‘ — e
I By inspecting the TBs in Figure 2, one can readily& see that the 30-
K 'l second phases_wei‘e morhe variable than the tHree-minute phases. Moreover,
Mann-Whitney tests on the TB and SEE scores revealed statisticallv signifi- e
T cant differences in the variabilitv between the 3N-second and three-minute
| .
Q. w 17 ' e
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° a phases (two tailed p = .037 and .043, respectively).
¢ . '

: ' Discussion ’ . ) ' /

- .

An analysis of the relationship between tyhe level of performance and
’ 1 - '

® the duration of measurément sample yielded conflicting results. The median
, .

levels of perfor'man'ce\ for the 30-second phases were consistently higher
<

than the levels of performance for the three-minute phases,' a comparison

that” demonstrategd thé superiority of the 36—second presentations. The

analysis of the trends within the phases, however, showed accelerating |

’ ’trends in all of the longer presentatio‘q phases and flat slopes in three
out of four shorter presentation phases. It is’pOSSible that given longer
phases for the }three-minute presentations, performance under the longer
measurement condition might surpass performance under the 30N-second presen-
tgtions. Therefore, alt}‘mougﬁ"the .duration of meésurement,condition.exhibited .
. . . |
o a consistent controlling effect, the exact nature of that effect \fs unclear
and th‘ﬁ superioritv of one sample duration over the other is not evidenced.
The most dramatic result in this studv was the greater variability -
for the 30-second p:hases compared to the three-minute phases. As stated
above, a decrease‘in vat’lability directly relates to the concerns of both
practitioner and researcher, because with reduced variability, reliability
of the measurement improves, stability of the data increases, the relative
effectiveness of differe‘nt. phases in single case research JFesigns is more
easily determined, and any one data xoint provides more information about ¢
o ’ a student's true score
Additionally, 0'Conno nd Weiss (1974) suggest that a measure's

validity also increases ag variability declreases. However, to anticipate

® such an increase in validity, one’must assume that the altered method of
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¢
administration of the measure, here the prolonged sample duration, does

not alter the abilities taopned bv that measure. In this experiment, it

-~
.

# - is possible that the proionged timings do not vield more valid datg, but
» ¢ 3 -
Va rather ‘reflect a,change in the nature of what is ‘being measured.' The
/ - three-minute preésentations might measure, in addition to reading skills,

the students' concentration skills. The initial drop tm Derformance
1 . -
) level with.each introduction of a three-minute phase\and the subsequent
~
*
accelerating trend, (/Len, might be explained by the students initiallv

v

-~

/), poor concentration over the prolonged sample, which improved with practice
over, the phase. Withfn this seheme, one might hypothesize that given
longer runs of the thres-minute timings, the accelerating trend might

levél off as concentration approaches a ceiling level for the studeﬁts.h\
]

§tudy 11, then, revealeq that a longer sample duration resulted in
reduced intra-individual variahility and increased reliability of the time

- —
series data. In contradistinction, Study I revealed that shorter samnles

- produced lower Inter-individual variability,

At

- !;
The results of Studies I and II, therefore, seem contradicterv and

-

confusfpg. Yet, tests.shoyld be validated within the context in which they

-

"will he used (Cronbach, 1971). Given the purpose of simple, direct measures

&
to évaluate behavior on an on-going basis, the time series analyses of
. ’ variability performed in Stydy II appear to bear more dg;ectlv on the ‘1
} !

technical adequacy of simple, and direct measures. The résults of these

¢

.

| . . analyses tentatively support the use of longer measurement durations.
1 4

N | Study III ‘

'In Studies I and II test dhration was examined Eecause‘rgducing

'\/ ’ )

£y

N\
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test time increases teacher efficiency. A second issue to be Addressed

+

in.measuring word recognition performance is the size of the dordgin from

which test words are drawn. Domain size is an important factor because of

N - .
its potential impact on teachers' data utilization. Data on samples from

2

/
larger domains provide teachers with a basis for broader generalizations
[ ‘e

about performance than do data sampled from more limited domaing,, The
differences in performance uziéh't lead to different’ program egyalytiilon

decisions. Samples from smaller domains constitute more direct measures
of pe}f;rmance (Lovitt,‘Schaff: & Sayre,‘1970)p and mayv provide teachers
with more immediate feedback on the effectiveness of instructional inker—

ventions. LargeTr domains provide teachers with richer data on progress

pred

towards long-term goals. Additionally, a large domain is preferable
because, once established as the po from which reneated measures are -

drawn,.it can remain intact and gfovide comparable data over an extended

\
time. /
1

As in the case of test duration, domain ‘size might well impact thg

technical characteristics of the test data. Therefore, in Study III, the
/ : . . . .

effsct of the domain .size on the slope and var®Bility of student perform-
Py : e
ance was investigated. . ) .

.

'

Method ) .

4

- Subjects. Twenty students in a metropol}tag‘school district, reading®

at thg second,‘?ﬁird, or fourth grade instructional levels, served as

A

subjects.

Materials. Reading measures were developed, each of which wa?'a
. e

. -
list of 60 core words apmearing in Basic Elermentary Reading Vocabulary -

R Series (Harris & J?cobson,\1972), a compilation of over 500 words used




. : \ . o
. . \T\ . ®
. ) ut , - ,

y ;, .
in several basal re;ders. Twenty:five lists were generated from each of ®
thélfollowing domains:/ 1) ib the most limited domaié, the grade—spécific
domain (S), 200 ;ords weré\f;ndomly §e1ected from each grade level., The

) iZS. different word li.s¢:s wer;e developed by randomly sampling from this e
. domain of ZOOlwords; 2) in a ;ore comprehensive domain{ words from the
engire grade level (GE) provided the pool of words from which %S different
. word '1ists were devised; 3)“the lar;est domain acrgss-gradé domain (AG),’ s
cons;;tegvof words from the eniiie pool of words appearing in prepr;mer
éhrpugg grade 4, with the 2% diffe;ent word lié{é sampled fro@ across . (/
these grades. p ' . ) °

~

P Procedure. For the first five days teachers placed éach student for

*

reading instruction employving the following procedure. The®student read

from each of the GE lists (preprimér-grade 4) for 30 seconds and the teacher '@
recorded the number of words read correct and incorrect for each of the -

. v . 4’ “
four word 1lists.- The student was placed for instruction at the grade .

level in which the median number of words read correct was the highest.

‘Beginning the second week (fth day), the teachérs began instruggional
. ‘ 3 N\
programs for all their students, using the words from the 20/1)' word list (GS)
representing the studer.'nt's instructional lewel. Each student was individ.ual.ly

instructed for ten minutes daily. Immediately following each®nstructional
. t

b2t

period, :/he teacher a?ministered three 30-second tests; one from the
\ S i
appropriate grade level (GE), ‘one from the appropriate instructional level
- . . -
(GS), and qne' from the across-grade dogain (AG). J
: . ~

Results

-~ . - A4

To determine the effects of samp]\ir_xg from domains of different sizes

~
M .

on the slope of studenat performance and the variability around the slope, '

{

o
P~

&
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the mean slope and the mean standard error of the estimate (SEE) were com-
puted for the data generated from each domain. Table 6 presents the average
slope and SEE for each of ‘the three domains. The means for slope and v

i SEE were then compared using t tests for correlated data and the results
® : . i

of thesé\bimparisons are presenied in Table 7. As can be seen in Table

7, a statistically significaﬁt difference in the slope was obgained etween

'GS and GE data. At ghe same time the SEE on the daga from these Ywo domains
revealed that the variability around the slope was significantly greater i!

with the data from the GS words than that for the GE words. The same \_

analysis for the conftrast between GE data and AG data reveaYed a reliahle

e t

difference in the slope, but no difference in the SEE. When samples were .

drawf from the AG domain student performdnce resulted in a nearlv jflat-

° .

slove (-.07).

—— —————— — — — —— — —— o — ——————— T — —————— ———

® L Discussion

The results provide evidence that when measuring student performance

‘& .
.

in reading isolated words oh a daily basis, the average slope of student

® ' performance is likely to decrease as the size of the domain from which the

£

samples are drawn increases. The skope was.:teepest when the sampling

procedure was iimited te a 200 word subsample from the grade level at™which

the student was being instructed. There was a decrease in the slope when

the domain was all the words from the grade level. Finally, the slope fell .

to near zero when the domain spannéd several gr;des. While-there were con- -

sistent differences in the slopes for the three domains, the differences ,

-

in the SEE were inconsistent. The degree of variability for the largest and
e

o
o
N
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smallest domains was similar, with less variabhility in performance on the{
intermediate domain. Since it is difficulg to generate a plausible y
hypothesis accounting for'this result, the obtained.e%fect may well be

;n artifact Sf the procedures used. It is important to determine -

which data are misleading.

. - ’

From the standpoint of routine measurement, it would seem that the
/ -
most useful procedures would be those producing time series-data with steep

3
Al

'slopes and minimal variability. A steep slope indicates rapid growth

"and provides a scale that can be sensitive to short term treatments.
Similarly, procedures that result in low variability provide more precise
estimates of both lgvel and slope of performance, theréby increasing the
reliability of conéiusions about the effects of changes in an instructional .
program.' The present results indicate that a domain somewhat beyond that
defingd by the shérg term instrucgzznal ohjeqtivé; might be the best choice
for sample selecgion. The slope of performance based on sample words drawn
-frop the entire reading vocabulary for the student's grade level is likely
to be sufficiently sgeep and a£ the same\timé the standard error for that
sgme data should be feiatively small, In terms ;f IEP goals, the results\
provide technical support“for }epeatedly measuring performance on the annual
goal.as a means of generating data for continuously eV%luat}ng program

success. Nevertheless, measurement based on, the immediate objectives of

¢
[

instruction - as is the case when measuring from the current week's r%ading
’ ’

vocabulary - appeals to the practitioner since it provides evidence of
whether the student is learning what currently is being taught. Further,
present resylts also indicate that daily performance gains on smaller

L -

domains are substantially greater. If the greater variability in performgnce‘

A .

20)
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obtained for the smallest domain is-‘indeed an artifac't, }rawing measurement

/ ' samples from more immeZiiate instructional objectives': Jmay well be preférable.

1 b *

- .
- ‘ .
' Conclusions .

- - Taken together, the results of the three studies renorted here provide

an empirical basis for two major conclusions regarding the procedures used

-

P ' to measure repeatedly reading performance, im the curriculum. First, while

® » varying the test duration from one-half to one minute has little impact on
-« .
the criterion validity of the isolated word recognition task, increasing

test duration from one-half minute.to three minutes substantially reduces .
>\
® - variability in repeated testing over time. Therefore, if reading nerformance

- . \_‘
is measured by repeated reading of isolated words for one-half to one minute

and ‘{t is difficult to estimate the level and trend of performance because

® of high variability from test to test, then a more precise performance es-

timate can be attained, by increasing‘:est time,

A second conclusion to be drawn from the research relates to the N
® domain fxlom which test stimuli should be drawn‘. Previous related tesearch
R ('Deno, Mi'rkin, Chiang, & Lowr}", 1980) has provided evidence that, within
Y limits, the difficulty level of the words used as test stimuli has little
o influence on the test's powér to discriminate high from low achievement
in reading. 1In the present research, however, evidence was obtained t};at
test stimuli drawn from smaller domains at the student's instructional
® i level might be more useful for evaluating t})e effects of instrucFic;n.
At t‘h( ;ame time, testing from smaller domains at instructional level

will force frequent changes in the nopulation of test stimuli as a

~




20
-

4

" student achieves masterv in the domain. If domains must be changed, then

changes in the level and slope of a student's performdnce will be a function

“ )
of changes in the measurement svstem. Since the purpose of frequent re-

peated measurement essentially is to determinme whether a program is ef-

fectively increasing achievement and whethg;_adjustments in a program are

having the intended effect, changing the measurement system by introducing

new stimulus items will make it difficult to draw valid conclusions regarding

program effects. Results from the present study provide support for drawing

s .
test stimuli from a domain defined by estimating what a student might be

.

expected to attain in one-half to one full school year. To draw samples

from §maliér domains will result in the need to change frequently the

2

measurement domain. To draw measurement samples from domains defined by
L 4

goals exceeding what can be aftained by the student within one vear is

p likely to result in a' measurement svstem insensitive to program adiustments.
. " -
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Table 1

Raw Score Means. and Standard Deviations on the
Fourteen Formative Evaluation Measures

Resom’cea RegularbA . Conbinedc
( X SD X SD b3 )
PP-3 »Isolated Words D) LY
30-second 14.17 9.48 19.33 16.01 ~ 23.33 15.60
60-second 24.06 19.54 50,76 23.46 40.08 25.45
. g .
PP-f Isolated Words -
30-second ~ 8.97 7.19 19.41 10.02 15.23 10:30
60-second * 19.14 14.39 39.46 .20.67 31.33 20.83
Ky "er Grade Words in Context .
[ .
30-second . 17.25 8.19 23.61 8.33 21.07 8.77
60-second 33.03 14.84 47,44 16.31s  41.68 17.13
h Grad€ Words in Contex: !
" 30-second - 14,25 7.56 21.69 8.91 18.71 9.09
60-second 30.36 13.39 42.07 15.64 37.39 15.73 1
3rd Grade drtl Reading ’ .
J0-second” T 27.50 16:02 44.70 1.4 37.82. 20.86
60-second 60.22 35.26 98:28 47.43 83.06 46.5)
6th Grade Oral Reading .
30-second 23.5)3 13.95 40.93 20.74 33.97 20.09
N A ]
. 60-second . 52.28. 28.26 84.69 41.7% 71.72 39.95
Cloze 1.43 1.49 3.85 2.58 2.88 ©  2.50
Word Meaning . 5.33 .  2.10 6.77 3.43 6.19 3.03
» ' -
ONa18. ’
bya27. ' .
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Table 2 “
Correlation Matrix for Mean Correct Rate of Raw Scores on Fourtegn “
Formative Evaluation Measures for the Resource Groun. (N=1R) N
¥ - + o~
. s . ya ‘
PP-3 PP-6 3rd Grade 6th Grade 3rd Grade hth Grade '
Isolated Words Isolated Words Words in Context Words in Context Oral Reading Oral Reading Word
30 sec 60 sec 30 sec 60 sec. 30 sec 60 sec 30 sec 60 sec 30 sec 60 se 30 sec 60 sec Cloze Meaning
PP~3 1solated Wo ) ‘ !
30 sec .97 . .94 .97 .83 .83 .88 .89 .93 .91 .90 .93 .78 .66 °
60 sec .95 .96 .77 .77 .87 .82 .88 .89 .88 .92 .75 59,
PP-6 1solated Words -
30 sec .96 ~.80 ~82 .90 .87 .85 .89 .88 .90 .80 .87
60 sec .83 .82 92 -%0 .90 .88 .93 .92 .84 .59 ‘
3rd Crade Words in Context ’ ! 1,
30 sec .92 .89 .93 .86 .86 .86 .89 .72 .80 -
80 sec . . a1 .95 .87 .89 .87 - .90 2 .82 .
6th Grade Words in Context . ,
30 see . .94 .88 %87 .92 .93 .84 .73 '
60 sec .89’ .89 .91 .-.92 .84 .75 4
L] - .
3rd Grade Oral Reading »
30 sec ~ . 96 .90, .95 .80 .66
69 sec .88 .97 78 N
_ 6th Grade Oral Reading ) - .
30 sec 92 . .92 .60
60 sec 80 .71
Cloze - . .50 P
- 1S
L
Word Meaning . -
“a11 &rrelations are statistically sfgniffcant (p < .001).
‘ Q .
» 'y
[ ] ¢ | J ® ® ® [ ) e ® e




y i . " Table 3 )
P éorrelatipn Matrix for Mean Correct Rate of Raw Scores on Fourteen Formative Evaluation
’ Measures for the Regular Group (N=27)

- =
. PP-3 PP-6 3rd Grade a 6th- Grade 3rd Grade 6th Grade
, Ilsolated Words TIsolated Words Words in Context Words in Context ' Oral Reading Oral Reading g
. 3O sec 60 sec 30 sec 60 sec 30 sec 60 sec 30 sec - 60 sec 30 sec 60. sec 30 sec 60 sec Cloze Meaning
PP-3 Isolated Words . . - ) ) -
30 sec 95 .95 .9 .80 . .83 .87 .84 .89 .91 .89 .92 .86 .59
60 sec . '.97 .96 .86 .88 .92 ©.88 ° .91 .92 .89 .92 .84 .60
PP-6 Isolatedlwgidc \
30 sec ' 97 .85 .87 .91 .88, .89 .91 .90 .92 .86 .62
60.sec . .86 .87 .92 .90 - .89 .94 ¢ .90 .92 .86 .63
3;d Grade Words in Context _ . . )
' 30 sec 196 .94 .95 86 .87 .85 .87 g6 .1
60 sec ‘ .95 .96 .87 .88 .86 .88 .81 .12
6th‘Gr;de Uorgb LQIContext * ‘ ) .
30 se¢ ¥ ‘ ‘ .94 .90 .91 .90 .92 .85 .68
60 sec 4§ : ' 84 .87 .87 .86 81 LTS
. ‘ . P
3rd GCrade Oral Reading - . ' .
30 sec ‘ .97 7 .93, .96 .86 49
60 sec Lo o e8| o8 .86 .57
' M
6th Crade Oral Reading )
30 sec T . .97 .86 .55
60 sec . Y ' . .87 .56

Cloze ) . ' .50
V¥ord Meaning

? N

‘All correlations are statistically significant (p < .001).

Q
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Table 4

»
g Correlation Matrix for Mean.Correct Rate of Raw Scores on Fgurteen Formative Evaluation .
' Measures for the Combined Group (N=45) o
A o
I' *
A‘& =7 P
PP-3 PP-6 3rd Grade , “  6th Grade 3rd Grade 6th Grade .
R Isolsted Words 1solated Words Wwords in Context Words in Context - Oral Reading Oral Reading Word
‘ 30 sec 60 sec 30 sec 60 sec 30 sec 60 sec 30 sec 60 sec 30 sec 60 sac 30veec 60 sec Cloze Meaning
'PP-3 Isolated Words . '
30 sec “ .95 .94 .94 . > .80 L3 .87 .84 .89 .91 .89/ .92 .86 .59
60 sec ‘.96 .96 .86 .88 .92 .88 .91 .92 .89 .92 .84 .60 .
PP-6 1solated Words - ,
R - 7
30 sec .97 .85 .87 .91 .88 .89 | .91 .90 .93 .86 .62 !_
60 sec .86 .87 .92 .90 .89 .94 .90 .92 .86 .63 !
3rd Grade Words 1ryCon£ext' D ‘
7 . \
30 sec . 96 .94 .95 .86 .87 .85 .87 .16 .71 F
60 sec .95 .96 .87 .88 .86 .88 .81 .72
6th Crade Words in Context )
30 sec .94 .90 . .91 .90 .92 .85 ,.68
60 sec .84 .87 .87 .86 .81 .78
. 7/ .
Jrd Grade Orsl Reading ! .
30 sec . .97 .93 .96 .86 49
60 sec . ) \,_/ ° .95 .98 .86 .57
AN "
6th Grade Oral Recading 3
30 sec ) . .97 .86 .33
60 sce \ -~ .87 .56 ’
Cloze / , ] 50
. o
Ilog Meaning P ‘i
\Jl
33 ‘
a1l correlstions sre ststisticslly significent (p < .001). -
L
Q
o 9 o ¢ ) ® o [} ® [ [



v e}

. - " Table 5

and as étandard Error of the Estimate

-

Variability in Experimental Phases Expressed as Total Bounce

27°

. Total Standa%d Error
' Bounce of Es&imate

Student 1 .

Phase A 8 N 2.71

Phase C | | - 4 1:15

Average T b ) 6 ) 1.9'3 :
Student 2 A - 2

Phase A | ' 11 | 3,59

Phase C - . 12 . 6,26

Average L. 11.5 | . 3.92
Grand Averacge ! . ’ '

Phases A & C, Students 1 & 2 8,75 2.0

, 7

Student 1 [

Phase B i 4 1.4

Phase D 3 . , 0 ; b

Average / . 2 .9
Student 2 ‘

Phase B 4 1.75

Phase D - 0 A

Average y ‘ 2 1.1
Grand Aver;ge ;

Phagses B & D, Students 1 & 2 -2 - .99

/ -



Table 6
Average Slope and Standard Erroy of Estimate (SEE)

for Three Sampling Domatns

, Domain Sampled ' Slope SEE
' Grade-specific (GS) .49 .29 i
, o . ' ’ )
Grade-entire (GE) .20 ' .25
Across-grade (AG) ' .07 - .29
v -
/ -
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’ _ Table 7

-

Comparisons of Sampling Domains on Slope

and Standard Error of Estimate (SEE)

bl
Paired Comparisons Slope SEE
t P t P
GS with GE 4.05 .001 - 2.15 .05
. GE with AG‘. 2.68 .02 -.61 .55
o \ *
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